Diabetes mellitus continues to have a significant negative impact on the overall health of Americans. Current estimates of the prevalence of diabetes indicate that approximately 29 million Americans have diabetes, which is equivalent to 9% of the population. 1,2 Additionally, 28% of this population is undiagnosed, and therefore untreated. When the data are broken down by state, approximately 9.5% of Kansans have diabetes with the prevalence increasing over time.
Diabetes Impact on Health
Diabetes has a significant impact on health with high rates of associated morbidity and mortality. 5, 8 Diabetes is the 7 th leading cause of death in both the United States and Kansas according to death certificate data, which is likely to be an underrepresentation of the true incidence of diabetes related deaths. 3, 4 This disease is known to double the risk of death from any cause, and additionally results in a 2 to 4 fold increase in the risk of death from cardiovascular disease and stroke. 1, 4, 8 The risk of myocardial infarction (MI) in patients with diabetes mellitus is equivalent to the risk in non-diabetic patients with a prior MI, causing it to be considered a coronary artery disease risk equivalent. 8 In 2014, more than 14% of Kansans who have diabetes were diagnosed with a stroke or coronary artery disease, with 14.2% of this population having an MI within that year. 3 This is compared with 3% of the population without diabetes having an acute myocardial infarction.
Diabetic nephropathy is the leading cause of renal failure in the United States. In 2011, approximately 50,000 people began treatment for chronic kidney disease due to diabetes. 1, 8 Population estimates of the prevalence of renal failure due to diabetes indicate that at least 229,000 people in the United States are on dialysis or have a kidney transplant. 1 Statistics from Kansas in 2014 indicated that 9.7% of patients who have diabetes have chronic kidney disease. 3 Diabetes also is the leading cause of blindness and the cause of more than 10,000 new cases of blindness in the United States each year. 1, 4, 8 Diabetic retinopathy affects approximately 16% of Kansans who are diagnosed with diabetes. 3 Approximately 60% of non-traumatic lower extremity amputations are due to diabetes with resultant increases in morbidity and mortality due to infection. 4
Economic Impact of Diabetes
The economic impact of diabetes is profound, with costs associated with a diagnosis of diabetes mellitus estimated at $245 billion nationally for both health care associated costs and costs associated with reduced productivity. 1, 5 Estimates of cost associated with patients that have not yet been diagnosed with diabetes or pre-diabetes total an additional $25 billion. 1, 5, 6 When comparing the average cost of care between people with and without diabetes, the cost for total health care spending of people who have diabetes is over twice the cost for a patient without diabetes. 1, 5 The treatment of diabetes in Kansas costs an estimated 2.6 billion dollars in both direct and indirect costs. 3
Challenges in the Treatment of Diabetes
Due to the increasing prevalence of diabetes, the majority of treatment is occurring in primary care offices around the country. 1, 4 Kansas is no exception, due to the limited number of endocrinologists, who are located mainly in the major cities of Kansas. A recent focus group facilitated by the University of Kansas Medical Center surveyed primary care physicians across the state to identify barriers to the treatment of diabetes. 9 This survey found that physicians cited training and support in the diagnosis and management of diabetes as their primary need.
The United States Preventive Services Task Force has recommended screening for abnormal blood glucose levels in primary care settings for adults ages 40 -70 who are overweight or obese, which includes approximately 66% of the American population. 4,6 Despite this recommendation, current estimates indicate that approximately 20 -30% of the population remains undiagnosed. 1, 2, 5 Data regarding the detection and treatment of pre-diabetes in primary care settings is even more concerning in that the diagnosis often is missed, with only 25% of patients receiving treatment with lifestyle modification counseling. 10,11 National estimates of in-patient hospital costs for patients with diabetes in 2001 indicated that approximately 66% of admissions could have been prevented by improved outpatient care and monitoring. 6 This data highlights the need for improved diabetes care provided by primary care physicians and the need for a partnership with community resources. Diabetes cannot be treated in isolation and requires a team approach that includes physicians, nurse practitioners, physician assistants, nurses, diabetes educators, registered dieticians, fitness facilities, weight loss organizations, local agricultural resources, community leaders, local and state government representatives, and validated online tools and resources to help patients understand the disease and develop skills to promote overall health. This article presents different treatment modalities available to patients and physicians in different geographic settings that target diverse patient populations.
Urban Community Resources
National Diabetes Prevention Program. The YMCA of the USA, via a Health Care Innovation Award from the Centers for Medicare and Medicaid Services, developed a Diabetes Prevention Program delivered in regional networks of participating YMCAs nationwide. 12 This program operates with the goal of preventing the development of diabetes through a reduction in dietary fat, education on locus of control, and increased physical activity. The program utilizes a trained lifestyle coach to facilitate small group discussions about ways to improve the overall health of participants. Participants of the program attend 25, one-hour sessions over the course of a year with an end goal of 5 -7% reduction in body weight and increased physical activity levels of at least 150 minutes per week. Participants are taught about healthy eating and ways to limit portion size. They additionally explore barriers to weight loss and healthy living in small group discussions. This fosters not only a sense of unity among the participants, but also helps participants learn from each other on ways to overcome challenges with healthy living and to identify personal barriers.
Results obtained from participants in the YMCA Diabetes Prevention Program (DPP) indicate that involvement in the program can result in a 60% reduction in the number of people who have prediabetes developing overt diabetes mellitus. 12.13 Qualification for the
COMMUNITY RESOURCES FOR DIABETES TREATMENT IN DIVERSE SETTINGS continued.
program includes age greater than 18, overweight with a body mass index (BMI) greater than 25, and a diagnosis of pre-diabetes by a physician. The cost associated with the program is $429.00, adjustable by income, which includes a three-month YMCA family membership. Income-based pricing and scholarships are available to participants that qualify. Modeling of initial results of the YMCA DPP program indicated that, if expanded nationally, it would prevent or delay approximately 885,000 cases of type 2 diabetes mellitus in the United States and produce savings of $5.7 billion. 12,13 The success of the YMCA's program led to the development of the National Diabetes Prevention Program (https://www.cdc.gov/diabetes/prevention/index.html), through which any organization can adapt the curriculum and achieve Diabetes Prevention Program recognition through the United States Centers for Disease Control and Prevention (CDC). Such recognition will allow an organization to bill Medicare for a DPP beginning January 1, 2018 (https://innovation. cms.gov/ initiatives/medicare-diabetes-prevention-program/).
Clinics across Kansas can partner with local Diabetes Prevention Programs, either through the YMCA or other organizations (an index of CDC-recognized programs can be found at https://www. cdc.gov/diabetes/prevention/index.html). Through this partnership, patients receive the benefits of access to a fitness facility, education about healthy eating, support from a community of people with prediabetes, and education about the benefits of weight loss and overall health promotion. Providers can help patients obtain the community support they need to improve their overall health and additionally receive updates from the DPP program about the patient's progress in the program to provide additional support and encouragement.
The University of Kansas Center for Internal Medicine in Wichita, Kansas has partnered with the local YMCA to refer patients into the YMCA DPP. Between July 2015 and March 2016, 261 patients within the clinic were screened with a HbA1c. Of those screened, 104 patients met the criteria and were given information about the YMCA DPP. A total of 38 patients were referred to the program with 12 patients enrolled. The average initial weight of our patient population entering the program was 252 pounds with a BMI of 41. Average initial HbA1c of participants referred to the program was 6%. Patients attended on average 74% of the classes over the duration of the one-year program. Through the YMCA DPP, patients lost an average of 4% of their initial body weight. HbA1c values at the completion of the program were unable to be attained as some patients were lost to follow-up. The results obtained from our study illustrated the importance of programs like the YMCA DPP, which result in significant reductions in the development of diabetes mellitus and improved overall health in our clinic population.
Diabetes Self-Management Program. The Diabetes Self-Management Program (DSMP) is a workshop for patients with type 2 diabetes mellitus that is facilitated by two trained peer leaders, one or both of whom have diabetes themselves.
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Participants attend for 2.5 hours per week for six weeks in groups of 12 -16 in community settings such as churches, community centers, libraries, and clinics and work through a detailed manual regarding diabetes management. A randomized, controlled trial completed in 2008 showed that six months after the workshop, participants had significant improvements in patient activation and self-efficacy, along with significant improvements in depression, symptoms of hypoglycemia, communication with physicians, healthy eating, and the ability to read food labels; most of which persisted at 12 months. 14 There were no significant changes in health care utilization or HbA1c levels, though it should be noted that HbA1c values were already in the desirable range at the beginning of the study for most participants. In Wichita, the DSMP is offered through Wichita State University's Community Engagement Institute (http://communityengagementinstitute.org/).
Elimination of Food Deserts. Recent changes in the economy have led to the unfortunate loss of many businesses throughout communities. This loss has the most profound impact on health when it results in the elimination of community grocery stores, leading to reduced access to food. This can create "food deserts" where people that were initially able to walk to the grocery store located within their community have significant challenges in being able to obtain not only healthy food, but often being able to obtain food in general. 15 One way that practitioners can aid in the elimination of food deserts is to work with local community leaders to find ways to provide healthy food to citizens. By working with the local government representatives, public transportation might be rerouted to ensure access to a grocery store. By altering bus routes, people are able to arrive at their destinations, but have the opportunity to obtain healthy food while traveling between work and home.
In Sedgwick County, the Health and Wellness Coalition of Wichita performed an assessment in 2013 revealing the presence of 44 square miles of food desert in Wichita (http://ctb.ku.edu/sites/default/files/ chapter_files/wichita_food_desert_study.pdf). The assessment was followed by the "Behaviors Behind Limited Food Access" report showing that 25% of people in Sedgwick County lacked access to healthy foods, and that their access was limited by cost, quality and quantity of available food, lack of transportation, poor store quality and characteristics, poor sources of food outside grocery stores, and a lack of personal cooking skills (https://hwcwichita.org/content/ upload/files/The%20Hurdles%20to%20Healthy%20Food %20 Access.pdf ). The Sedgwick County local food assessment, completed in 2015, revealed that if local policies encouraged growers to provide only 5% of the fruits and vegetables available to consumers in grocery stores in Sedgwick County, it could lead to a local economic impact of $54.6 million (https://hwcwichita.org/content/upload/ files/Food%20 Systems%20Assessment% 20Report%20-%20 December%202015.pdf). This led to the formation of a local Food Policy Committee to work with community leaders to promote local ownership of the food supply, including strategies such as neighborhood and community gardens and deregulation of the formation of local farmers markets. By working with local farmers, community leaders can identify areas in need of access to food. This cooperation allows citizens a healthy option to obtain food and additionally helps promote local farmers and locally grown produce.
Community Exercise. A frequent challenge to health in urban areas is finding a safe place to exercise within the community. Unfortunately, many people live in areas that are not safe to walk due to challenges with infrastructure or due to local neighborhood dynamics. One way to help with this challenge is to work with local community centers to allow patients to have a safe area to walk or exercise. Many fitness facilities, including the YMCA, offer incomebased pricing that can provide patients access to a safe place for exercise at a reduced cost of membership. Patients also should be encouraged to utilize air-conditioned and heated sites for exercise, including walking the mall or local retail stores to get exercise in a comfortable environment.
Additional ways that practitioners can help patients attain safe walking places in their neighborhoods are to work with local government officials to construct sidewalks in areas throughout the community. Promotion of bike paths or local walking trails can provide a safe way for people in the community to exercise. Practitioners can work with local government representatives to ensure adequate lighting and placement of emergency contact stations to alert local law enforcement officials if needed. Adults aged 30 -64 in 8,777 neighborhoods in Southern Ontario cities (London, Ottawa, Toronto, Hamilton) were roughly 20% less likely than their peers between 2001 and 2012 to be diagnosed with type 2 diabetes if they resided in a neighborhood with a walkability index in the top quintile compared to the lowest quintile of walkability. 16 Community organizations and churches play an essential role in the promotion of health and disease prevention by advocating healthy eating and group exercise. Practitioners that are members of these organizations play a unique role in community engagement by organizing group exercise through walks/runs to benefit charitable organizations or walking groups for socialization. In addition, these community gatherings can provide an avenue to promote health and distribute information about healthy lifestyle changes. An example of an innovative strategy in Wichita is the development of a Joint Use Agreement between Botanica (www.botanica.com), the local botanical gardens, and Health ICT (www.healthict.org), a CDC-funded organization devoted to reducing the incidence of type 2 diabetes mellitus, by which employees of certain companies can gain admittance to the botanical gardens for $1 for exercise purposes.
Weight Loss Programs. Lifestyle intervention is the cornerstone of diabetes and pre-diabetes treatment through reduced caloric intake and moderate exercise to promote weight loss in overweight and obese patients. 17, 18 Weight loss programs are a viable treatment modality for not only the prevention of pre-diabetes progression to diabetes mellitus, but also to improve blood sugar levels in known diabetics. Most urban areas have dedicated weight loss centers that utilize proprietary meal replacements for weight loss. Financially, this can be a challenge for patients, but by adding up the cost of medications, herbal supplements, physician office visits, and other weight loss modalities that patients are using at home, it may be more cost effective to engage in an organized program that combines education about eating habits, food quality, exercise, and behavioral modification.
There are numerous proprietary weight loss programs available to patients. A recent meta-analysis showed that significant weight loss has been observed in patients adhering to a low carbohydrate and low-fat diet; however, it is not necessarily the composition of the diet that determines weight loss, but patient adherence to the diet that has the most profound impact on weight loss and overall health. 19 Long-term weight loss is best achieved through programs that combine healthy eating and exercise with behavioral modification therapy. 17 Medications can help patients augment weight loss and improve overall health. 20 These medications must be used as an adjunct to healthy lifestyle interventions for highest efficacy and maintenance of weight loss. The challenge that most providers face with medication interventions is that patients often can rely on the medications without implementation of healthy lifestyles, thereby regaining the weight lost or gaining additional weight once the medications are discontinued. 21 Community Outreach. Community engagement in health and prevention of chronic disease is a cornerstone of any medical practice. Raising community awareness can be achieved by establishing community diabetes screening programs utilizing local clinics, hospitals, medical schools, the health department, or community organizations including local chapters of the American Diabetes Association. At these locations, patients receive low cost or no cost screening of HbA1c's and obtain additional information or referrals for further interventions and treatments if diagnosed with pre-diabetes or diabetes mellitus. HbA1c testing in urban clinics and community outreach health centers allows for greater patient population screening and identification of a substantial number of patients with undiagnosed pre-diabetes and diabetes mellitus that requires treatment. 22 These outreach clinics can be a means to disseminate health information to lower socioeconomic populations about overall health and health promotion. 14, 22, 23 The location of community outreach efforts needs to be centered in areas where patients have significant barriers to care and areas where transportation is limited, to best provide access for care to those that need it most.
Local health departments are a valuable resource for community education and outreach. By partnering with local health departments, physicians are able to target at risk populations, including patients with low socioeconomic status. This partnership can provide education and facilitate connections with affordable local healthcare clinics and providers. Working with the local health department allows for the implementation of peer-based, culturally relevant education regarding nutrition and exercise paired with behavioral coaching and support. This approach significantly
improved diabetes control, especially in low socioeconomic populations. [24] [25] [26] 
Rural Community Resources
Available Food Sources. Community-based resources are essential to chronic disease development and prevention. 13, 27 One way to prevent disease is through promotion of healthy eating. Rural communities are unique in that there is ready access to locally grown fresh food. This can be obtained from local farmers or backyard gardens. In rural communities, the population density is less than in urban living, which allows for more available land to grow food. Physicians can aid in the promotion of locally grown food through education about the benefits of natural foods and working with community leaders on outreach programs promoting locally grown food. Additionally, in rural areas, people have easier access to local diary, eggs, and meat through local farmers. This availability allows for reduced transit time of food and fewer "food miles" resulting in more nutrient dense food with fewer preservatives. 28 An additional benefit to rural living is reduced access to unhealthy fast food. 18 In most rural communities in Kansas, very few fast food restaurants exist in the town or within a reasonable driving distance. This is beneficial in that studies have shown that the number of available fast food restaurants is correlated with BMI. These data suggest that food access plays a role in obesity and determinants of overall health. Limited access to fast food promotes cooking at home with less fried food and added sugars.
Community Exercise. Obtaining adequate physical activity can be a challenge in any setting. One way that healthcare providers can aid patients in obtaining exercise is by writing an exercise prescription. 29 Patients often do not know the level of recommended exercise or how best to implement an exercise program for the promotion of overall health. Exercise prescriptions, similar to any other prescription, explicitly written on script paper result in increased patient exercise and overall health. 29 This method of healthcare delivery gives the patient specific instructions on the method and duration (i.e., 30 minutes of walking daily 5 times per week) and gives the patient a tangible objective for improving health.
Access to exercise equipment can be limited in rural areas with an absence of community-based gyms or exercise facilities. One option to increase access is to work with local school officials to allow the public access to school gyms and exercise equipment. This accessibility can be beneficial in that it allows families to exercise together and with other community members to promote overall health throughout the community. Previous studies in people with pre-diabetes have shown that resistance training at least twice a week improves fasting blood sugar levels and delays the development of diabetes. 24 Physicians can engage community members to establish walking or biking paths to promote exercise. Community organizations, including churches and Veterans of Foreign Wars, are an outlet for community engagement and the promotion of health and disease prevention. Members of these organizations can engage in health promotion through organizing group exercise activities for both socialization and community outreach to benefit local charitable organizations. Community-based walks or runs can play an essential role in health promotion and community support. In addition, these sites of community gatherings can provide a means to screen for diabetes and distribute information about healthy lifestyle changes.
Group Education Classes. Access to registered dieticians and diabetes educators in small communities can be limited. 29 Practitioners can help with patient education through group education classes led by physicians, physician assistants, nurse practitioners, or other health care providers. In these sessions, it is important to address healthy eating patterns and counting carbohydrate content in foods. This approach empowers patients to learn about nutrient content in food and allows for improved dietary consumption. Additionally, these sessions can help the physician understand common barriers that patients face with healthy eating and facilitate group discussions on methods to overcome barriers. This atmosphere promotes a sense of community and provides participants with tools to live a healthy lifestyle. Group education sessions also can be a means to disseminate information about disease management and prevention of long-term complications, including retinopathy, nephropathy, neuropathy, and infection treatment and prevention.
Weight Loss Programs. Weight loss options in rural areas are similar to urban areas, but tend to be smaller groups that meet less frequently or online-based alternatives. 29 As in urban populations, the key to weight loss success depends less on the individual diet, but rather the individual adhering to the diet. 19 Weight loss programs that incorporate education about healthy eating and nutrient content of food, increased exercise, and behavioral modifications result in greater weight loss and improved long-term maintenance of weight loss. 19, 30 Physicians can aid patients with weight loss by frequent monitoring of patient progress through weekly office weight checks, phone calls, or interactions through patient portals. Incorporating motivational interviewing in the initial office visits can lead to better health and weight loss maintenance, with visit frequency tapering over time. Determining a patient's stage in the process is essential to the promotion of weight loss and will help to identify barriers to implement change.
Community Outreach. Community outreach is a cornerstone to prevention and treatment of chronic disease. 13 Physicians play an essential role in patient education and implementation of strategies to promote overall health in their communities. In rural communities, providers can work with local government officials to implement community wide health programs that focus on healthy eating, exercise, and community engagement. This outcome can be achieved by organizing walking groups to promote exercise, engagement with local famers and retailers to promote locally grown food, and working with the local media to provide education about healthy lifestyles.
Physicians can engage local schools to promote health during school hours, which often will translate to healthy living at home. 27 By working to ensure healthy meals in schools, increased physical activity, and education about health promotion, physicians can create a healthier community. Additional outreach opportunities in rural communities include screening clinics and the distribution of health literature at community events, including local high school football and basketball games. This allows for the promotion of healthy living both within the community and in surrounding communities.
CONCLUSIONS
Diabetes continues to have a significant negative overall impact on the health of Americans, especially here in Kansas. Physicians have numerous ways to engage patients to achieve a healthier lifestyle. Community outreach and a team-based approach to the treatment of diabetes are essential. By utilizing the resources in our local communities in a multidisciplinary approach, physicians will be better equipped to address the overall health of our patients. Physician advocacy is a key component to promote patient health and can serve not only as a means to engage local leaders in the promotion of population health, but also bring greater awareness to areas for improvement. By working together as a team within communities, practitioners are able to address patient needs and eliminate barriers to health promotion.
